Lipid vesicles affect the aggregation of 4-hydroxy-2-nonenal-modified α-synuclein oligomers.
Parkinson's disease (PD) and other synucleinopathies are characterized by accumulation of misfolded aggregates of α-synuclein (α-syn). The normal function of α-syn is still under investigation, but it has been generally linked to synaptic plasticity, neurotransmitter release and the maintenance of the synaptic pool. α-Syn localizes at synaptic terminals where it can bind to synaptic vesicles as well as to other cellular membranes. It has become clear that these interactions have an impact on both α-syn functional role and its propensity to aggregate. In this study, we investigated the aggregation process of α-syn covalently modified with 4-hydroxy-2-nonenal (HNE). HNE is a product of lipid peroxidation and has been implicated in the pathogenesis of different neurodegenerative diseases by modifying the kinetics of soluble toxic oligomers. Although HNE-modified α-syn has been reported to assemble into stable oligomers, we found that slightly acidic conditions promoted further protein aggregation. Lipid vesicles delayed the aggregation process in a concentration-dependent manner, an effect that was observed only when they were added at the beginning of the aggregation process. Co-aggregation of lipid vesicles with HNE-modified α-syn also induced cytotoxic effects on differentiated SHSY-5Y cells. Under conditions in which the aggregation process was delayed cell viability was reduced. By exploring the behavior and potential cytotoxic effects of HNE-α-syn under acidic conditions in relation to protein-lipid interactions our study gives a framework to examine a possible pathway leading from a physiological setting to the pathological outcome of PD.